Li, Janice 



From: 

Sent: 

To: 

Subject: 



Hensle, Kristine (ASRC) 

Tuesday, November 22, 2005 4:00 PM 

Li, Janice 

Litigation Search for U.S. Patent No. 5569812 



Good afternoon Ms. Li, 

I did not find any litigation for U.S. Patent No. 5569812. 
My steps: 

1) I performed a KeyCite Search in Westlaw which retrieves ail history on the patent including any litigation. I attached 
the Derwent LitAlert Summary from Westlaw as well. 

2) I performed a search on the patent in Lexis CourtLink for any open and closed dockets or closed cases; one found and 
attached. 

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases; no decided 
cases found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent; none found. 

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about litigation on 
this patent; one found and attached. 

6) I attached my screen captures to illustrate my search procedure. 

If I can assist you further, please do not hesitate to contact me. 

Best regards, 

Kristine Hensle 

Librarian 

ASRC 

Biotechnology Chemical Library 
USPTO 

Remsen Building 
400 Dulany Street 
Alexandria, VA 22314 
571-272-4161 

571-272-2520 (Biotechnology/ Chemical Library) 
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Courtlink and Lexis Litigation Search for U.S. Patent No. 5569812 
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Searched for the patent in Courtlink. 
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One docket found. Attached separately. 
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Searched the Utility, Design and Plant Patents database. 
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Lexis lists litigation at the top of its patent; one notice of litigation besides Resissue- 
"NOTICE OF LITIGATION Anticancer Incorporated v. Toagosei Co LTD, Filed Jan. 18, 
2001, D.C. S.D. California, Doc. No. 01cvl02K(POR) NOTICE OF VOLUNTARY 
DISMISSAL with prejudice dated July 17, 2001." 
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Searched the Federal Courts and Administrative Materials. 
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No decided cases were found. 
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Searched the IP journals and periodicals database. 
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No articles were retrieved. 
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Searched the all news sources database. 
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3 articles found; relevant one is attached separately. (The patent number appeared in the 
two others as an index number.) 
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US District Court Civil Docket 

!LS< Dsstnct ~ Ca^fornia Southern 
(San D?ego) 

3:01cvl02 
Anticancer Inc v. Toagosei Co Ltd 

This case was retrieved from the court on Tuesday, November 22, 2005 



Date FiSecB: 


01/18/2001 


Class Code; 




Assigned To: 


Judge Judith N Keep 


CSosed: 


No 


Referred To: 


Magistrate Judge Louisa S Porter 


Statute: 


35:271 


Nature of suit: 


Patent (830) 


Jury Demand: 


Plaintiff 


Cause; 


Patent Infringement 


Demand Amount: 


$0 


Lead Docket: 


None 


HQS DescnpiiQBK 


Patent 


Other Docket: 


None 






Jurisdiction; 


Federal Question 















Anticancer Inc 
Plaintiff 



Toagosei Co Ltd 
Defendant 



Mark W Danis 
[COR LD NTC] 
Morrison and Foerster 
3811 Valley Centre Drive 
Suite 500 

San Diego, CA 92130 
USA 

(858)720-5100 
(858)720-5125 

Shannon M Hansen 

[COR LD NTC] 

Kirkland and Ellis 

777 South Rgueroa Street 

Suite 3700 

Los Angeles, CA 90017 
USA 

(213)680-8400 
(213)680-8500 



01/18/2001 1 

01/18/2001 2 
03/01/2001 3 



Complaint Filed; (referred to Magistrate Judge Louisa S. Porter) Receipt No/Amt of Fee: 
#67648/$150; Jury demand. Patent Letter prepared, (bjr) [Entry date 01/19/01] 

Summons issued (bjr) [Entry date 01/19/01] 

First Amended complaint [1-1]; jury trial demanded (axe) [Entry date 03/02/01] [Edit date 
03/02/01] 



03/01/2001 



Summons issued to first amended complaint (axe) [Entry date 03/02/01] [Edit date 03/02/01] 



Copyright © 2005 LexisNexis CourtLink, Inc. All Rights Reserved. 
***THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY*** 



joint Stipulation for extension of time to answer or otherwise respond to Anticancer's complaint by 
Judge Judith N. Keep Answer ddl extended to 5/31/01 forToagosei Co LTD (axe) [Entry date 
05/07/01] 

Declaration of Anders T. Aannestad by plaintiff Anticancer Inc in lieu of proof of svc. (tkl) [Entry 
date 05/21/01] 

Joint Stipulation for extension of time to answer or otherwise respond to Anticancer's cmp and 
Order by Judge Judith N. Keep; Answer ddl extended to 6/25/01 for Toagosei Co LTD (tkl) [Entry 
date 06/08/01] 

Joint Stipulation for extension of time to answer or otherwise respond to Anticancer's cmp and 
Order by Judge Judith N. Keep Answer ddl extended to 7/23/01 for Toagosei Co LTD (tkl) [Entry 
date 06/28/01] 

Notice of voluntary Dismissal w/ prej. Each side to bear its own costs, (tkl) [Entry date 07/18/01] 
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Print Request: Current Document: 3 

Time of Request: November 22, 2005 03:45 PM EST 

Number of Lines: 236 

Job Number: 1842:72151194 

Client ID/Project Name: 

Note: 



Research Information: 



News, All (English, Full Text) 
5569812 or 5,569,812 



Send to: HENSLE, KRISTINE 
USPTO 

600 DULANY ST 
ALEXANDRIA, VA 22314-5782 
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Copyright 2001 Omega Communications, Inc. 
Intellectual Property Today 

April, 2001 

SECTION: RFC EXPRESS TM; Recently Filed Patent Cases; Pg. 30 

LENGTH: 2631 words 

BODY: 

01-7 -- FilediOlOlll 

3M INNOVATIVE PROPERTIES CO. & MINNESOTA MINING AND MFG. 
vs. 

TRI-STATE HOSPITAL SUPPLY CORP. 
5,088,483-602/46 

01-62 Filed:010104 
AD-II ENGINEERING INC. 
vs. 

SRAM CORP. 
5,662,000-74/473.6 

01-47 Filed:010131 

ADOLF B. WEIGL & PLASTIC DESIGN CORP. 
vs. 

ARMIN WAGNER & PLASTIC DESIGN TRADE CORP. 
5,913,452-220/737 

0- 828 ~ Filed:001229 
ADTECH INC. 

vs. ' • 

ACTERNA LLC 

5,761,191-370/232 5,699,346-370/233 

01- 634 -Filed:010125 
AFFYMETRIX INC. 

vs. 

PE CORP., ET AL 

4,458,066-536/25.34; 4,500,707-536/25.34; 5,132,418-536/25.3; 5,153,319-536/25.3; 4,973,679-536/26.71 

01-105 »Filed:010118 
ANCHOR WALL SYSTEMS 
vs. 

GLS IND. INC & EQUIPMENT 

01-104 -- Filed:010201 
ANCHOR WALL SYSTEMS INC. 
vs. 

ROCKWOOD RETAINING WALLS INC, GLS IND, EQUIPMENT INC, RAYMOND R. PRICE & GERALD P 
PRICE 



Intellectual Property Today April, 2001 



6,142,713-405/286 

01-102 -Filed:010118 
ANTICANCER INC. 
vs. 

TOAGOSEI CO. LTD. 
5,569,812-800/10; 5,491,284-800/10 

01-195 -Filed:010202 
ARTES MEDICAL INC. 
vs. 

BIOSPHERE MEDICAL INC. 
5,344,452-623/23.73 

01-73 --Ftted:010207 
BIOSPHERE MEDICAL 

vs. 

ARTES MEDICAL USA 
5,344,452-623/23.73 

00- 2484 -- Filed:001222 
BLOOM ENGINEERING CO. 

vs. 

NORTH AMERICAN MANUFACTURING 
4,828,483-431/11 

01- 18 -- Filed:010118 
BRISTOL-MYERS SQUIBB 

vs. 

MYLAN TECHNOLOGIES INC. 
6,150,365-514/252.15 

01-414-- Filed:010118 
BRISTOL-MYERS SQUIBB 

vs. 

MYLAN PHARMACEUTICALS INC., ET AL 
6,150,365-514/252.15 

01-579 -Filed:010123 
CARBERRY CORP. 

vs. 

LAND O LAKES INC. 
5,480,670-426/580; 5,366,251-283/81 

01-415 -Filed:010124 

CARNEGIE MELLON UNIVERSITY 

vs. 

HOFFMANN-LAROCHE INC. 
6,017,745-435/194 

01-104 »Filed:010119 

CHART INC. 

vs. 

NORTHSTAR INC. 
5,682,750-62/50.2 



Intellectual Property Today April, 2001 



Page 3 



01-13-- Filed:010126 
CLAY SLADE 
vs. 

S&S SPORTS POWER, ET AL 
5,632,686^72/131 

01-45 -- Filed:010122 
CRANE PRODUCTIONS INC. 
vs. 

SOUTHEAST PRINT PROGRAMS INC & CENTRAL MISSOURI PIZZA INC. 
5,458,282-229/92.8 

01-71 -- Filed:010108 

CUDDLEWEAR INC. & CHARLES VIOLA 
vs. 

VO-TOYS INC. 
5,269,256-119/707 

01-38-- Filed:010119 
DELAVAL INC. 
vs. 

DAIRYTECH INC. 
5,896,828-119/14.46 

01-10165 -- Filed:010126 

DEPUY ACROMED INC. & BIERDERMANN MOTECH GMBH 
vs. 

MEDTRONIC SOFAMOR DANEK INC 
5,207,678-606/61 

01-53 »Filed:0101 19 
DERING CORP. 
vs. 

NEXPAK CORP. 

5,713,463-206/308.1; 6,021,884-194/335 

01-74 -- Filed:010117 
DIGITAL CONTROL INC 

vs. 

BORETRONICS INC 

5,337,002-324/326; 5,633,589-324/326; 5,698,981-324/329; 5,767,678-324/326; 5,878,824-175/24; 6,057,687-324/326; 
5,926,025-324/326; 5,933,008-324/326; 6,002,258-324/326; 6,008,651-324/326; 6,035,951-175/045 

01-144 -- Filed:010125 
DIMENSION ONE SPAS INC 

vs. 

LEISURE CONCEPTS INC. 
5,131,102-4/498; 5,584,081-4/498 

00-2377 -Filed:001 130 
DIMENSION ONE SPAS INC. 
vs. 

BEACHCOMBER HOT TUBS INC & GLOBAL STAR IMPORTS LTD. 
5,131,102-4/498 
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01-119--Filed:010126 
DOW AGROSCIENCES LLC 

vs. 

MICRON TECH. INC. & MICRON COMMUNICATIONS INC. 
6,100,805-340/573.1 

01-211 - Filed:010214 
DYNEON LLC 

vs. 

DUPONT DOW ELASTOMERES LLC 
4,882,390-525/326.3; 4,912,171-525/340 

01-807 -Filed:010201 

EASY SCALE SCAFFOLDING LTD. & REMO PIZZO 
vs. 

REGIONAL SCAFFOLDING & HOISTING 
4,997,062-182/132 

01-113 -Filed:010119 

ECOLAB INC. 

vs. 

CROWN CHEMICAL INC. 
4,595,520-510/380; 4,680,134-510/379 

01-203 -Filed:010129 

ENVIRONMENTAL IMPROVEMENT TECHNOLOGIES INC. 
vs. 

SUMMIT ENVIRONMENTAL SERVICES INC 
5,221,159-405/128; 5,277,518-405/128; 5,472,294-405/128 

01-73 -- Filed:010202 
ENVTROTECH PUMPSYSTEMS INC. 
vs. 

STERLING SERVICE B. V., ET AL 
4,280,790-415/89 

01-148 -Filed:010126 
ENVISIA TECHNOLOGIES INC. 
vs. 

REVOLUTION MOTORSPORTS INC. 
5,958,096-55/385.3 

00- 10117-- Filed:010123 
EQUINE TECHNOLOGIES INC. 
vs. 

A. SCHULMAN CANADA LTD. 
4,998,586-168/12 

01- 189 -Filed:010123 
ERIC HAMILTON 

vs. 

VOCALTEC COMMUNICATIONS LTD. 
5,176,520-434/350 
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01-47 - Filed:010125 
FIRST ACCESS INC. 
vs. 

ENSURE TECHNOLOGIES 
6,070,240-713/200 

01-12 - Filed:010108 
FISHER-PRICE INC. 
vs. 

CAMP KAZOO LTD. 
5,261,134-5/655 

01-78 - Filed:010123 
FM INDUSTRIES 

vs. 

AMERICAN HYDRAULICS INC., ET AL 
4,739,889-213/43; 4,741,085-29/402.08 

01-269 -Filed:010116 
FOOD.COM INC. 
vs. 

PAPA JOHN'S INTERNATIONAL INC. 
5,991,739-705/26 

01-159 - Filed:010126 
FRANKLIN SPORTS INC. 
vs. 

ROBERT GENTILE & SUN HOCKEY INC. 
5,722,906-473/471 

01-51 -Filed:010117 
GENE A. VOSS 
vs. 

DUPARCO INC. 
4,752,064-5/638 

01-835 - Filed:010206 
GENERAL BINDING CORP. 
vs. 

FOUR STAR INTERNATIONAL TRADING CO. INC. 
6,079,645-241/37.5 

01-26 -Filed:010110 
GENERAL BINDING CORP. 
vs. 

BOSSER BUSINESS MACHINES INC. 
5,839,675-241/100; 375.973-D18/34 

01-76 - Filed:010205 
GLAXO WELLCOME INC. 
vs. 

WATSON LABORATORIES INC. 
5,427,798-424/464; 33,994-424/465 

01-44 ~FUed:0101 19 
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HAULMARK IND. INC. 

vs. 

WELLS CARGO INC. 

01-60 »FUed:0101 11 
HEWLETT-PACKARD CO. 

vs. 

MICROJET TECHNOLOGY CO. 

4,827,294-347/50; 4,635,073-347/50; 4,680,859-29/611; 4,872,027-347/19; 4,992,802-347/87; 5,409,134-222/1 

01-74 -- Filed:010207 
IKOS SYSTEMS INC. 
vs. 

AXIS SYSTEMS INC. 

5,596,742-716/16; 5,649,176-713/400; 5,761,484-716/16; 5,847,578-326/39 

01-128 -- Filed:010125 
INTER-GLOBAL INC. 
vs. 

POLYMER PRODUCTS LLC 
5,091,836-362/391; 355,550-D6/509 

01-437 -Filed:010122 

J AS MAN INC. 

vs. 

SPIN MASTER TOYS INC. 
6,085,631-91/325 6,006,517-91/325 

01-134 »Filed:010130 
JEFFREY ALLEN HERM ANSON 

vs. 

ARTISTIC DUCTWORK & DOES 1-5 
5,983,496-29/890.15 

01-170 -- Filed:010202 
JUBILEE PROMOTIONAL CO. 

vs. 

FINANCIAL STATIONERS INC. 
5,042,715-229/117.15 

00- 4340 -- Filed:000718 
KEVIN MCKEOWN 
vs. 

CITY OF CHICAGO 
5,846,020-404/1 

01- 901 -- Filed:010208 
KOLCRAFT ENTERPRISES INC. 
vs. 

BABY TREND INC. 
5,867,850-5/93.2 

01-47 -- Filed:010118 

KROY BUILDING PRODUCTS 

vs. 
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HOMELAND VINYL PRODUCTS 
5,988,599-256/24; 6,041,486-29/453 

01-86 - Filed:010108 
LEVELITE TECHNOLOGY INC. 
vs. 

TOOLZ INC. 
6,154,319-359/618 

01-93 - Filed:010207 

LYMAN LEWIS & L. W. MANUFACTURING LLC 
vs. 

WYLIE DYNAMICS INC. 
6,112,915-211/151 

01-1 -- Filed:010102 
MAGNECOMP CORP. 
vs. 

HUTCHINSON TECH. INC. 

5,630,948-216/20; 5,949,616-360/245; 5,969,905-360/245.4; 6,115,220-360/244.2 

00- 12441 -Filed:001 122 
MARSHALL COBUTY & INT'L USA INC. 
vs. 

HANDCUFFS INC., ROBERT MELLON & CHARLES MELLON 
5,504,944-2/269; 6,035,441-2/125 

01- 610 - Filed:010201 
MATNICK 

vs. 

HENNESSY 
6,056,034-157/1.24 

01-435 - Filed:010129 
MAYFLOWER TRANSIT LLC 
vs. 

O'CONNOR BROS. VAN & STORAGE, ET AL 

01-21 - Filed:010109 

MEGADYNE MEDICAL PRODUCTS 

vs. 

UNI MED SURGICAL PRODUCTS «■ 
4,785,807-606/45 

01-48 -Filed:010125 
MERCK & CO. INC. 
vs. 

TEVA PHARMACEUTICALS 

4,621,077-514/108; 5,994,329-514/108; 6,015,801-514/108; 5,804,570-514/108; 5,358,941-514/102; 5,681,590- 
424/464; 5,849,726-5 14/108; 6,008,207-5 14/108; 6,090,410-424/464 

01-48 -Filed:010118 

METAGENICS 

vs. 

SYMBIOTICS 

5,531,988-424/93.4; 5,531,989-424/93.4 
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01-146 -Filed:010119 
MICHAEL C. CHASE 
vs. 

CHEMICAL LIGHT & ELECTRONICS CORP., ET AL 
4,642,257^28/63 

01-35 «Filed:0101 17 
MILLER PRODUCTS CO. 

vs. 

VELTEK ASSOCIATES 
6,123,900^22/22 

00- 747 -Filed:001222 
MILWAUKEE ELECTRIC TOOL CORP. 
vs. 

FARM & FLEET OF JANESVILLE INC., BLAIN SUPPLY INC. & DONY IND. CORP. 
5,742,741-706/41; 5,050,307-30/392 

01- 68 - Filed:010201 

MOORE NORTH AMERICA INC. 
vs. 

VERSATILE CARD TECHNOLOGY 
5,760,381-235/380 

01-245 -Filed:010208 

MT. HUKEE LABS INC. & DR. COLIN BRADBURY 
vs. 

ROBERT A. FREEMAN, ET AL 
6,141,132-359/180 

01-130 Filed:0101 16 

MTH ELECTRIC TRAINS INC. 

vs. 

QS IND. INC., ET AL 

4,914,431-340/825.69; 5,184,048-338/195; 5,267,318-704/270; 5,394,068-318/280; 5,448,142-318/280; 5,492,290- 
318/280; 5,590,856-246/219; 5,633,985-704/267; 5,773,939-318/051; 5,832,431-704/258; 5,896,017-312/280; 
5,940,005-340/825.52 

00- 1993 -Filed:001 103 
MUELLER SPORTS MEDICINE INC. 
vs. 

STEPHEN W. COMISKEY 
4,719,909-128/858; 6,096,154-156/230 

01- 59 - Filed:010108 
MUNIAUCTIONINC. 
vs. 

THOMSON CORP. DBA THOMSON FINANCIAL DBA THOMSON FINANCIAL MUNICIPALS 
6,161,099-705/37 

01-205 -Filed:010125 

MYLAN PHARMACEUTICALS INC. 

vs. 

BRISTOL-MYERS SQUIBB CO. 
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6,150,365-514/252.15 

01-119--Filed:010108 
NAOS SRL 

vs. 

COLLEZIONE EUROPA USA, ET AL 
5,458,070-108/66 

01-11- Filed:010108 
NCUBE CORP. 

vs. 

SEACHANGE INC. 
5,805,804-709/223 

01-267 -Filed: 01 01 10 
NETZERO INC. 
vs. 

PREDICTIVE NETWORKS INC. & AT&T CORP. 
6,157,946-709/217 

01-606 -Filed:010207 

NEXTBUS INFORMATION SYSTEM INC. 

vs. 

DIGITAL RECORDER INC. 
6,006,159-701/200 

00- 6283 - Filed:001011 
NICOLA E. YANAKI 
vs. 

FISCHER IMAGING CORP., ET AL 
4,763,343-378/110; 33,634-378/110 

01- 15 -Filed:010106 
NIDEK CO. LTD. 
vs. 

VISX INC. 

5,445,633-606/5; 5,624,436-606/12; 6,136,012-606/166 

01-562 -Filed:010123 
NIKE INC. 

vs. 

COTY INC. 
404,328-D10/128 

01-14019- Filed:010118 
NORKOH/FIBERCORE INC. 
vs. 

L&P CONVERTERS CORP., STERLING TECHNOLOGY INC. & MARTIN R. GUBB 
5,964,024-29/558 

00-196 - Filed:020200 

NORTH AMERICAN GREEN INC. 

vs. 

PVC PLASTICS CO. INC., 

GREENFAX AMERICA INC. & COLBOND GEOSYNTHETICS 
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5,849,645-442/5 

01-49 -- Filed:010130 
OLIVER GERGERSON 

vs. 

UNITED STATES OF AMERICA, ET AL 

01-15-- Filed:010109 
OPEN MARKET INC. 
vs. 

INTERSHOP INC. 

5,708,780-709/229; 5,715,314-705/78; 5,909,492-705/78 

01-17- Filed:010105 
OPTIMUM AIR CORP. 
vs. 

HYGREX SPEHR IND. 

5,709,038-34/475; 5,970,625-34/477; 6,035,551-34/475 
01-231 «Filed:010116 

P&M PRODUCTS LTD, P&M PRODUCTS INC. & TERENCE W. BOLTON 
vs. 

ROSE ART INDUSTRIES INC. 
4,687,886-406/100; 6,024,300-239/326 

01-82 -Filed:0101 10 
PALMGARD INT'L INC. 

vs. 

NIKE INC. 
5,987,642-2/19 

01-466 «Filed:010129 
PATMONT MOTOR WERKS 
vs. 

MARTIN MANUFACTURING INC., ET AL 
364,845-D12/218 

01-13-- Filed:010110 
PERFORMANCE DESIGN INC. 
vs. 

GENERAL BINDING CORP. 
6,047,623-83/618 

01-193 »Filed:010112 

PFIZER INC., WARNER-LAMBERT CO. & GODECKE AG 
vs. 

ZENITH LABS., ZENITH GOLDLINE PHARMS. & IVAX CORP. 
6,054,482-514/561 

01-70 Filed:010202 
PHARMACIA CORP. 
vs. 

ALCON LABORATORIES 
5,422,368-514/530 
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01-22 -- Filed:010109 
PHILIP CLEGG 
vs. 

SPECTRA-PHYSICS LASERPLANE, SPECTRA-PRECISION, TRIMBLE NAVIGATION LTD. 
4,807,131-701/50 

00- 4689 -- Filed:001215 
PHOTOFLEX INC. 

vs. 

CALUMET PHOTOGRAPHIC INC. 
6,076,935-362/16 

01- 63 -- Filed:010130 
PISCES BY OPW INC 

vs. 

TOTAL CONTAINMENT INC. 

5,553,971-405/52; 5,567,083-405/154; 5,590,981-405/154; 6,116,817-405/154 

01-183 -Filed:010208 
PRIMAL ELEMENTS INC. 
vs. 

ZODAX LP & TARGET BRANDS INC. 
424,719-54/83.2; 6,068,472-431/291 

01-04 -- Filed:010124 
PRIMOS INC. 
vs. 

HUNTER'S SPECIALITIES INC. 
5,415,578-446/207; 5,520,567-446/207 

01-344 »Filed:010117 

PROCESS RESOURCES CORP. & PETER J. DRONZEK JR. 

vs. 

CONTINENTAL AIRLINES INC. 
5,543,191-428/41.5; 5,418,026-428/41.4 

01-51 -- Filed:010126 

R&P POOLS INC. DBA ISLAND POOLS 

vs. 

NEW KAYAK POOL CORP. AKA KAYAK POOL CORP. 
300,247-D25/2; 291,599-D25/2 

01-940 -Filed:010207 
RANDOLPH-RAND CORP. OF NY 
vs. 

R&S ACCESSORIES INC., ALBERT COHEN & VICTOR COHEN 
4,453,294-24/303 

01-187 -- Filed:010122 
RICHARD F. HARTY, M.D. 
vs. 

JIAYUAN REN 
6,127,418-514/561 



01-259 -Filed:0101 12 
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ROBERT BAILEY JJL 

vs. 

SHARPER IMAGE CORP. 
5,634,707-362/500; 5,833,348-362/473 

01-130 -Filed:010129 

ROBERT W. CARVER & DIANA CARVER 
vs. 

BOSTON ACOUSTICS INC. 
5,937,074-381/395; 6,130,954-381/398 

01-99 Filed:010119 
ROSEN PRODUCTS LLC 

vs. 

BAKER ELECTRONICS INC. 

5,271,590-248/222.13; 5,611,513-248/222.11; 5,850,997-248/222.11; 6,070,843-248/278.1 

01-714 -Filed:010130 
S. K. ENTERPRISES INC. 
vs. 

WORTOOLS INC. 
5,622,090-81/185; 5,791,209-81/185 

01-6038 -Filed:0 10 109 
SCHEFFER C. G. TSENG 
vs. 

TISSUE BANKS INT'L INC. 
6,152,142-128/898 

01-9 -- Filed:010102 
SCHERING CORP. 
vs. 

IMP AX LABORATORIES INC. 

4,659,716-514/290; 5,314,697424/480; 4,863,931-514/290 

01-520 -Filed:010201 
SCHERING CORP. 

vs. 

IMP AX LABORATORIES INC. 
4,659,716-514/290; 4,863,9 13-WITHDRAWN 

01-49 -- Filed:010104 
SCHERING CORP. 
vs. 

ANDRX CORP., ET AL 
4,659,716-514/290; 4,863,931-514/290 

01-279 -Filed:010118 
SCHERING CORP. 
vs. 

IMP AX LAB 

4,659,716-514/290; 4,863,931-514/290 
01-97 -Filed:0101 19 

SCIENTIFIC RESEARCH FUNDING GROUP 
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vs. 

SIMPSON THACHER & BARTLETT, HENRY B. GUTMAN, DOES 1-10, ET AL 
4,878,748-351/44; 5,177,509-351/44; 5,400,175-359/361 

01-94 -- Filed:010119 

SCIENTIFIC RESEARCH FUNDING GROUP 

vs. 

JAMES WRAY, ET AL 

4,878,748-351/44; 5,177,509-351/44; 5,400,175-359/361 
01-13 ~Filed:010103 

SENSITECH INC. & RYAN INSTRUMENTS INC. 
vs. 

COX TECHNOLOGIES INC. 

4,816,822-340/825.15; 5,313,848-73/866.2; 36,200-73/866.2 

01-468 -Filed:000123 
SHARPER IMAGE CORP. 

vs. 

LENTEK INT'L INC. 
6,152,146-132/116 

01-65 - Filed:010202 

STAMBLER 

vs. 

RSA SECURITY INC. 

5,793,302-340/5.86; 5,936,541-340/5.22; 5,974,148-705/75 

01-182 -Filed:010131 
STAR MCRONICS CO. LTD. 
vs. 

PROJECTS UNLIMITED INC. & AMERICAN AUDIO COMPONENTS INC. 
5,287,084-340/388.4; 5,416,751-367/175; 36,828-310/89 

01-144 « Filed:010206 
TECHNIMARK INC. 
vs. 

MARIPLAST NORTH AMERICA INC. 
4,702,433-242/118.1 

01-108 --Filed:010124 
TEK INDUSTRIES INC. 

vs. 

DAYCO LTD, JUST SCRAP IT, DAVID B. LARSEN & DOES 1-10 
364,881-D15/127 

01-69 -- Filed:010207 
TELEDYNE PRODUCTS 
vs. 

KOPIN CORP. 
5,892,325-313/578 

00-189 --Filed: 0002 18 
TELEPRESENCE TECHNOLOGIES LLC 

vs. 
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GRAPHIC CONVERTING INC., ET AL 
5,417,431-273/293; 5,421,583-273/293; 5,803,501-283/75 

00-188 -Filed:000218 
TELEPRESENCE TECHNOLOGIES LLC 
vs. 

IN THE GAME INC. 
5,803,501-283/75 

00-180 -Filed:000218 
TELEPRESENCE TECHNOLOGIES LLC 

vs. 

PLAYOFF CORP. 
5,803,501-283/75 

00- 171 -Filed:000217 
TELEPRESENCE TECHNOLOGIES LLC 
vs. 

LASER INNOVATIONS INC. 
5,417,431-273/293 5,421,583-273/293 

01- 4-Filed:010106 
TEXAS INSTRUMENTS INC. 
vs. 

LINEAR TECHNOLOGY CORP. 

4,884,674-198/341.01; 5,216,613-700/102; 6,039,168-198/341.07 

01-3 ~FUed:010106 

TEXAS INSTRUMENTS INC. 

vs. 

LINEAR TECHNOLOGY CORP. 

4,794,277-327/322; 4,906,863-327/539; 4,471,292-323/315; 5,390,069-361/103 

01-154 -Filed:010131 

TOI LLC 

vs. 

STROMBECKER CORP. 
5,088,950-446/19 

01-48 -Filed:010110 

TOMARCO CONTRACTOR SPECIALTIES vs. TOLCO INC. 
6,050,035-52/167.1 

01-78 - Filed:010104 
TORPHARM INC. 
vs. 

BRISTOL-MYERS SQUIBB INC. 
5,015,646-514/252.15 

01-486 -Filed:010130 

TRENCHLESS REPLACEMENT & INSPECTION CORP. 
vs. 

ADVANTICA TECHNOLOGIES INC., ET AL 
4,720,211-405/154 
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01-91 --Filed:010119 
TROELS MOLLEBAEK 
vs. 

WORTH INC. 

5,676,609-473/564; 6,053,828^73/566 

01-70302 -- Filed:010122 
ULTRA PRECISION MFG. LTD. 
vs. 

FORD MOTOR CO. 
5,236,312-417/269 

01-110--Filed:010105 

UVIEW ULTRAVIOLET SYSTEMS INC. 

vs. 

BRIGHT SOLUTIONS INC. 
6,050,310-141/382 

01-610-- Filed:010124 
V-FORMATION INC. 
vs. 

BENETTON GROUP SPA, ET AL 
6,045,143-280/11.231; 5,803,466-280/7.13 

00-252 -Filed:001208 
WHITNEY ORIGINALS INC. 
vs. 

MORRILL WORCESTER 
5,882,744-428/18; 6,007,882-428/18 

00- 1918 -Filed:001212 
WILLIAMS INDUSTRIES INC. 
vs. 

AD-HERE PROMOTIONS INC. 
5,738,325-248/346.01 

01- 38-- Filed:010119 
WILLIAMS INDUSTRIES INC. 
vs. 

DESKINS MFG. INC. 
5,738,325-248/346.01 

01-124 -Filed:010129 
WILLIAMS INDUSTRIES INC. 

vs. 

GLADDING GRAPHICS LTD. 
5,738,325-248/346.01 

LOAD-DATE: April 6, 2001 
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RELATED APPLICATIONS 

This application is a continuation of U.S. Ser. No. 08/169,735, filed Dec. 17, 
1993, now U.S. Pat. No. 5,491,284, which is a continuation of U.S. Ser. No. 
07/719,814 filed Jun. 

24, 1991, now abandoned, which is a continuation-in-part of U.S. Ser. No. 253,990 
filed Oct. 5, 1988, now abandoned, the contents of which are hereby incorporated by 
reference in their entirety. 

TECHNICAL FIELD 

The present invention relates generally to a non-human mammalian model for human 
neoplastic disease. More particularly-, the invention relates to a non-human 
mammalian model having neoplastic tissue, obtained from a human organ, transplanted 
to the corresponding organ of the model . 

BACKGROUND 

There has long been a need for a representative animal model for human neoplastic 
disease. Such a model could serve many purposes. For example, it could be used to 
study the progression of neoplastic disease in human subjects and assist in finding 
appropriate treatment. Such a model could also be used to test the efficacy of 
proposed anti-neoplastic agents. Additionally, an animal model could be employed in 
individualized chemosensitivity testing of a cancer patient's tumors. The existence 
of such a model would make drug screening, testing and evaluation much more 
efficient and much less costly. 

Some previous attempts at generating animal models for human neoplastic disease 
employed transplantable animal tumors. These were tumors that had developed in 
rodents and had been transplanted from animal to animal, usually in inbred 
populations. Other animal tumor models were generated by inducing tumors in the 
animals by means of various agents that were carcinogenic, at least in the animal 
system. Still other animal tumor models were rodents containing spontaneously- 
occurring tumors. These rodent models, however, frequently responded to 
chemotherapeutic agents very differently than human subjects receiving the same 
agent . 

Another animal tumor model that developed starting some twenty years ago utilized 
mice without a thymus gland. These animals were deficient in cellular immunity and 
had therefore lost their ability to reject foreign transplant tissue. The mice, for 
reasons not clearly understood, were essentially lacking in hair and came to be 
called ""nude mice 1 * or ""athymic T-cell deficient nude mice." 

It was found that human tumors often grew when implanted subcutaneous ly under the 
skin of nude mice, however, the take rate or frequency with which human tumor 
tissue actually formed a tumor in the mouse varied depending on the individual 
donor and the tumor type. In these models, tumors that took exhibited 
histologically limited invasiveness and rarely metastasized, even if the original 
human tumor had been highly metastatic. Accordingly, the subcutaneous nude mouse 
human tumor model, although better than the previously described rodent model, 
still had substantial drawbacks, i.e. the subcutaneous transplants lacked the 
ability to metastasize, and also were often more sensitive than the tumor in the 
patient in the original organ. The differences may be due to the subcutaneous 
environment regarding pH, vascularity, accessibility to drugs, etc. 

Subsequent investigators found that invasion and metastases by human tumor cells in 
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nude mice appeared to require that the cells be implanted orthotopically, i.e. 
injected into organs involved in the original anatomical environment of the tumor. 
For example, Wang et al . (Exp. Cell Biology, 50, 330 (1982)) report the expression 
of malignant phenotype when human colonic tumor cells were implanted by injection 
within the colonic wall of nude mice. Moreover, Naito et al . (Cancer Research, 46, 
4109 (1986)) and Naito et al . (JNCI, 78,377 (1987)) report growth and metastasis of 
tumor cells isolated from a human renal cell carcinoma and implanted by injection 
into the kidneys of nude mice. More recently, Morikawa et al . (Cancer Research, 46, 
6863 ( 1988) report the growth of human colon carcinoma cells implanted by 
injection within the spleens of nude mice. 

While the human tumor model created by orthotopic implantation of human tumor cells 
in the nude mouse represents a significant advance over earlier models, the value 
of this model is clearly dependent on the extent to which the character of the 
original human tumor is maintained in the immunodef icient host. Human tumor cells 
utilized in orthotopic implantation are derived from tumor tissue that is 
disassociated enzymatically . Enzymatic disassociat ion disrupts the architecture of 
the tumor tissue and thus the unique cellular organization. Cells behave very 
differently when they are organized in a tissue structure as opposed to being 
disassociated. 

Neoplasms are biologically heterogeneous, consisting of different subpopulations of 
cells having different biological behavior and different metastatic potential (see 
Naito et al . , Cancer Research, 

46, 4109-4115 (1986); Naito et al . , JNCI, 78,377 (1987); and Morikawa et al., 
Cancer Research, 48, 6863. (1988 )) . Enzymatic disassociation of tumor tissue, the 
conventional method used to isolate tumor cells from fresh surgical specimens, 
disrupts the original tumor architecture and precludes obtaining a truly 
representative tumor cell population for implantation. Enzymatic disassociation 
also alters cellular behavior and drug response. 

For example, in routine isolation of tumor cells for implantation or sensitivity 
testing, tumor tissue from a surgical specimen is disassociated enzymatically to 
produce cells which are then implanted subcutaneously (s.c.) in nude mice. The 
purpose of the s.c. implant is to produce a larger amount of tumor tissue for 
studies of predictive sensitivity for therapeutic agents as well as for 
implantation. After sufficient s.c. tumor growth occurs, the tumor is excised and 
disassociated enzymatically. As mentioned previously, enzymatic disassociation of 
the tumor cells disrupts the tumor architecture and consequently cells that are 
selected for sensitivity testing or orthotopic implantation by injection may not be 
representative or characteristic of the original patient tumor. 

Thus the art is presently lacking a truly adequate non-human mammalian model for 
human neoplastic disease. In particular, what is needed in the art is a model which 
has the ability to accurately mimic the progression of neoplastic disease as it 
occurs in a human subject. Such models and methods of generating same are disclosed 
and claimed herein. 

SUMMARY AND OBJECTS OF THE INVENTION 

The present invention relates to an improved non-human mammalian model for human 
neoplastic disease. 

In a first aspect, the present invention provides a novel non-human mammalian model 
for human neoplastic disease wherein histologically intact human neoplastic tissue 
is transplanted onto the corresponding organ of the model, said model being 
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sufficiently immunodef icient to allow the transplanted tissue to grow and mimic the 
progression of neoplastic disease in the human donor. 

In another aspect, the present invention provides a novel non-human mammalian model 
for human neoplastic disease wherein neoplastic tissue from a human organ is 
implanted in a vascularized matrix created on the corresponding organ of the 
immunodef icient model . 

In a further aspect, the present invention provides a novel non-human mammalian 
model for human neoplastic disease wherein human neoplastic tissue is transplanted 
to the immunodef icient model by sandwiching the neoplastic tissue between an 
abdominal skin flap of the model and the corresponding organ of the model . 

In yet another aspect, the present invention provides a novel non-human mammalian 
model for human neoplastic disease wherein neoplastic tissue from a human organ is 
transplanted to the immunodef icient model by securing, to the surface of the 
corresponding organ of the model, at least two pieces of neoplastic tissue in close 
proximity to each other. 

In still another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
laboratory animal having sufficient immunodeficiency to allow implanted human 
neoplastic tissue to grow and mimic the progression of human neoplastic disease in 
the donor; by transplanting neoplastic tissue from a human organ into the 
corresponding organ of the immunodef icient animal. 

In yet another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
laboratory animal having sufficient immunodeficiency to allow implanted human 
neoplastic tissue to grow and mimic the progression of neoplastic disease in the 
human donor; securing a vascularizing matrix to a selected organ of the animal and 
allowing the matrix to vascularize; and implanting neoplastic tissue from a human 
organ in the vascularized matrix wherein the matrix is located in the corresponding 
organ of the model . 

In still another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
non-human mammalian laboratory animal having sufficient immunodeficiency to allow 
implanted human neoplastic tissue to grow and mimic the progression of neoplastic 
disease in the human donor; and sandwiching neoplastic tissue from a human organ 
between an abdominal skin flap created in the model and the Corresponding organ of 
the model . 

In yet a further aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
non-human mammalian laboratory animal having sufficient immunodeficiency to allow 
implanted human neoplastic tissue to grow and mimic the progression of neoplastic 
disease in the human donor; and securing at least two pieces of neoplastic tissue 
from a human organ to the surface of the corresponding organ of the model . 

DETAILED DESCRIPTION OF THE INVENTION 

Copending parent application, U.S. Ser. No. 253,990 filed Oct. .5, 1988, discloses 
animal models for human neoplastic disease wherein human neoplastic tissue is 
implanted into the corresponding organ of an immunodef icient animal that has 
sufficient immunodeficiency to allow the transplanted neoplastic tissue to grow and 
mimic the progression of neoplastic disease in the human donor. The method used to 
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generate the animal models disclosed in U.S. Ser. No. 253,990 is described in the 
following paragraphs and in Examples I, II and III. 

Animals that are suitable as immunodef icient hosts include athymic rodents, i.e. 
rats and mice having no T-cell immunity. Particularly preferred animals are athymic 
mice- which are readily available and may be obtained commercially from Charles 
River Laboratories, Inc., Wilmington, Mass. (Catalog identification: Crl :nu/nu <CD- 
1)BR, homozygous 28-42 days old) . 

The placement of neoplastic tissue in the immunodef icient host animal according to 
copending parent application, U.S. Ser. No. 253,990, is carried out by means of 
orthotopic implantation. This refers to an implant or graft transferred to a 
position formerly occupied by tissue of the same kind. The terminology orthotopic 
implantation is used to refer to the grafting of histologically intact human 
neoplastic tumor tissue from a human organ into the corresponding organ of an 
immunodef icient animal. Human neoplastic tissue that is utilized comprises tissue 
from fresh surgical specimens which are pathologically diagnosed tumors occurring 
in, for example, human kidney, liver, stomach, pancreas, colon, breast, prostate, 
lung, testis and brain. Such tumors include carcinomas as well as sarcomas and 
implantation thereof encompasses all stages, grades and types of tumors. 

Prior to implantation, the human neoplastic tissue is maintained by placing it in a 
suitable nutrient medium, such as Eagle's Minimum Essential Medium containing ten 
percent fetal calf serum and a suitable antibiotic, such as gentamycin. The medium 
containing the tissue is then cooled to approximately 4 <<degrees>> C. Tissue can 
be maintained in this manner for approximately twenty-four to seventy-two hours. 

A selected tissue specimen is prepared for implantation by forming into a mass a 
suitable size for insertion into a suitably prepared cavity in the selected organ. 
The specimen size may vary from about 0. 1x0. 1x0.1 cm to about 0.2 x 0.1 x 0.1 
cm. The technique used to form a specimen of suitable size comprises teasing the 
tissue to size by pulling into pieces of the desired size with forceps or the like. 

Microsurgical instruments typically used to carry out tissue implantation include a 
castrovijeo needle holder, jeweler's forceps (straight and curved), iris forceps, 
iris scissors and straight and curved tissue forceps, including one each with teeth 
and one each without teeth. 

Prior to implantation of neoplastic tissue, the selected immunodef icient animal is 
anesthetized with a suitable anesthetic. Implantation of all organ tissue, except 
lung tissue, is conveniently accomplished by conventional anesthesia using ethyl 
ether. When lung tissue is implanted, pentabarbitol is used as the anesthetic. 

Implantation of tissue from a hepatoma or tumor from a human liver is carried out 
utilizing the caudal lobe of the recipient animal's liver as the implantation site. 
Several loose sutures are placed over the lobe and an incision is made 
longitudinally under the liver serosa to accommodate a tumor mass of approximately 
0. 1x0. 10. 1 cm in size. After placement of the tumor mass in the incision, the 
sutures are pulled snugly over the tumor in order to secure it in place. 

The process of implantation of tissue from a human pancreatic tumor is carried out 
by making an incision in the recipient animal's pancreas at the head of the organ 
near the duodenum. Care is exercised to select an avascular area. An incision is 
made in the selected area and a tumor mass of approximately 0.1x0.1x0.1 cm is 
implanted in a manner identical to that described in the preceding paragraph. 
Tissue from all stages and all grades of pancreatic carcinoma may be implanted in 
this manner. 
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The implantation of tissue from a human mammary carcinoma is carried out by 
surgically implanting the tumor in the mammary fat pad of a recipient female 
animal. The tumor mass is approximately 0.1x0.1x0,1 cm in size. After 
placement of the tumor in the pocket, the pocket is closed with a suture. All 
stages and grades of mammary carcinoma may be implanted in this manner. 

Implantation of tissue from a human prostatic carcinoma into the prostate of a 
recipient animal is carried out by surgically forming an opening in the prostate 
and then placing 5 tissue specimens of approximately 0. 1x0. 1x0.1 cm in size 
under the prostate capsule. After placement of the tissue specimen, the opening in 
the capsule is closed with appropriate sutures. 

Implantation of tissue from a human testicular carcinoma into the testis of a 
recipient animal is carried out by penetrating the testis along the longitudinal 
axis with a number- 18 gauge needle and injecting a tumor mass of approximately 0.1 
x 0.1 x 0.1 cm in size through the needle. When the end of the tumor specimen is 
visible at the tip of the needle, the. needle is gently withdrawn while visible 
tumor tissue is. held in place with forceps. The hole made by the needle is then 
closed with a single suture. 

In preparation for implantation of neoplastic lung tissue into the lungs of the 
recipient animal, a tracheotomy is performed and plastic tubing is intubated. 
Thereafter, implantation may be effected by several procedures. In one implantation 
procedure, tracheotomy tubing is advanced to reach either lung lobe(s); a small ( 
0.1 x 0.1 x 0.1 cm) tumor mass is injected through the tubing; and the tubing is 
then removed and the tracheal wound is closed with a suture. 

In the other implantation procedure, precautionary tubing is inserted into the 
trachea; a small stab wound is made on the right chest to bring up a lobe of the 
right lung which plugs the thoracic cavity thereby preventing collapse of the lung; 
the lung lobe is gently clamped at the base and two ligatures are loosely 1 placed on 
the lung; an incision is made on the lung, a tumor mass of approximately 0.1 x. 0.1 
x 0.1 cm is imbedded therein,- the ligatures are snugly tied; and the lung lobe is 
placed back into the thoracic cavity and the wound is closed. Tissue-from all 
stages and grades of small cell and non-small cell lung carcinomas may be implanted 
by either of the foregoing procedures. 

In order to implant neoplastic human brain tissue into the recipient animal's 
brain, a bur hole is made through the parietal cranial bone of the animal. A tumor 
mass of approximately 0. 1x0. 1x0. 1 cm is selected and implanted in the brain. 
The hole in the cranial bone is then sealed by means of bone wax. 

The present invention is an extension and improvement of the invention disclosed in 
copending parent application U.S. Ser. No. 253,990 filed Oct. 5, 1988. In the 
present invention, a non-human mammalian model for human neoplastic disease is 
generated by improved methods of transplanting histologically intact neoplastic 
tissue from a human organ to the corresponding organ of an immunodef icient model 
that has sufficient immunodeficiency to allow the transplanted tissue to grow and 
mimic the progression of neoplastic disease in the human donor. The methods used to 
generate the animal models of the present invention are described in the following 
paragraphs and in Examples IV- VI I. 

Transplantation of neoplastic tissue from a human organ to the corresponding organ 
of an immunodef icient animal as taught in the present invention is referred to as 
orthotopic transplantation. In the present invention, the terminology orthotopic 
transplantation is used to refer to the grafting of histologically intact human 
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neoplastic tumor tissue from a human organ onto the corresponding organ of an 
immunodef icient animal. 

Human neoplastic tissue that can be utilized in the present invention as well as 
preparation of such tissue has been described earlier in connection with copending 
parent application U.S. Ser. No. 

253,990. 

One preferred method for transplanting human neoplastic tissue to an 
immunodef icient animal model according to the present invention utilizes a 
vascularizing matrix. The purpose of the matrix is to induce the development of 
blood vessels and thereby enhance the survival and growth of the transplanted 
neoplastic tissue. In this method, the matrix is transplanted on the appropriate 
organ by means of a surgical suture (s) . When the matrix becomes well vascularized, 
which usually occurs in about twenty (20) days, the histologically intact specimen 
of human neoplastic tissue is implanted directly into the vascularized matrix. The 
term vascularizing matrix as used herein refers to liquid-permeable, water- 
insoluble material having the general physical characteristics of a sponge and 
being substantially absorbable in a living mammalian body. Specific examples of 
such materials are absorbable gelatin sponge and cellulose sponge. While absorbable 
gelatin sponge is the preferred vascularizing matrix, those skilled in the art will 
realize that a number of materials can be utilized as the vascularizing matrix. 

Another preferred method of transplanting human neoplastic tissue according to the 
present invention utilizes an internal skin flap over the transplanted surgical 
specimen. Use of the skin flap induces vascularization and take of the transplanted 
tissue. In this method, a U shaped incision is made in the abdomen of the 
immunodef icient animal model and the resulting skin flap is lifted up and the 
abdominal wall is opened along the linea alba. The cecum (or other organ) is 
accessed through the abdominal incision, and neoplastic tissue is placed between 
the cecum serosa (or other organ) and the skin flap. Surgical sutures are applied 
along the edge of the skin flap to fix the flap to the cecum (or other organ) . The 
cecum (or other organ) together with the skin flap is put back into the abdominal 
cavity and peritoneum and rectus muscles are closed with sutures. Finally, the skin 
layer is also closed with sutures and surgical adhesive is applied to ensure a good 
closure of the abdominal wall. 

Still another preferred method of transplanting human neoplastic tissue to an 
immunodef icient animal model according to the present invention utilizes multiple 
pieces of tissue arranged in a shish-kabob configuration. In this method, a thread- 
like material is passed through at least two pieces of human neoplastic tissue and 
the resulting tissue arrangement is positioned on the surface 'of the corresponding 
organ of the immunodef icient model. The shish-kabob configuration is attached to 
the animal organ by securing a pair of terminal ends of the thread-like material to 
the organ. The term thread-like material as used herein refers to absorbable 
surgical suture such as, for example, Chromic Gut surgical suture and Coated 
VicrylR surgical suture, both obtainable from Ethicon, Inc. located in Somerville, 
N.J. A particularly preferred variation of this method of transplantation comprises 
interspersing pieces of normal tissue between pieces of neoplastic tissue in the 
shish-kabob configuration. 

The animal models of the present invention are particularly useful in studying the 
progression of human neoplastic disease. These studies, in combination with other 
clinical testing modalities such as diagnostic imaging, help in the selection of 
the most appropriate form of treatment. 
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For example, when an animal model of the present invention is subjected to tumor 
imaging, the clinician is allowed to identify both primary and secondary sites of 
tumor growth and to estimate the overall burden of the tumor on the animal. Tumor 
imaging is conventionally carried out by injecting the animal model with a labeled 
anti-tumor antibody such as an antibody labeled with a radioactive isotope; 
allowing the antibody time to localize within the tumor; and then scanning the 
animal using a radiation detector. When a computer is used to compile an image of 
the radioactivity detected in the animal's body, the computer can color code the 
image according to the intensity of the radiation. Zones of high radioactivity in 
regions of the body not expected to accumulate the antibody or its metabolites 
indicate the possible presence of tumors. 

The animal models of the present invention can also be used to screen new anti- 
neoplastic agents to determine the ability of such agents to affect tumors at the 
primary site and also at distant metastatic sites or to prevent distant metastases 
from occurring. The models will be also useful for individualized chemosensitivity 
testing of a cancer patient's tumors. 

Additionally, the animal models of the present invention are useful in studying the 
effects of nutrition on the progression of human neoplastic disease. These studies 
can be particularly significant in view of the demonstrated impact of various 
deficiencies on healthy subjects. 

Examples I-III illustrate the invention which is set forth in copending application 
U.S. Ser. No. 253,990, filed Oct. 5, 1988. Examples IV-X are provided in order to 
illustrate the present invention and are not to be construed as limiting the scope 
of the invention or as being inclusive of all embodiments of the invention. 

EXAMPLE I 

In this example, fresh surgical specimens of tissue from a tumor excised from a 
human kidney were transplanted into the kidneys of nude mice. The tissue specimens, 
which were pathologically diagnosed as renal cell carcinoma, were prepared to size 
by the teasing procedure described earlier. 

Five athymic nude mice age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation" for surgery, the mice were anesthetized 
with ether. An incision was made in each animal to access the kidney under the 
capsule. A wedge shaped cavity was formed by excision of the renal cortex of each 
recipient kidney and a mass of tumor tissue of approximately 0.1 x 0.1 x 0.1 cm was 
placed under the renal capsule. A suture was then employed to secure the implant in 
place. 

The five mice of this example were still alive six months later. Approximately one 
month following implantat ion of the tissue, the mice were surgically opened and the 
implanted tumors were observed. In each case, the tumor was found to have taken, 
i.e. the implanted neoplastic tissue had invaded adjacent tissue. Histological 
analysis was performed on the tissue implants at this time. Such analysis comprised 
removing tissue samples from each animal and comparing the samples with a tissue 
sample from the tissue donor. 

Preparation of the tissue samples for histological analysis was carried out by (1) 
fixing the sample in formalin; (2) embedding the fixed sample in paraffin; (3) 
preparing 5 -micron sections of the fixed, embedded sample; (4) staining the 
sections with hematoxylin and eosin; and (5) microscopically observing the tissue 
structure in each section. 
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Histological analysis revealed that the tissue in the recipient animals preserved 
its architecture and tissue type and mimicked progression of the disease in the 
human donor. 

EXAMPLE II 

In this example, specimens of human tissue excised from the stomach and 
pathologically diagnosed as gastric carcinoma were prepared to size by the teasing 
procedure described earlier. 

Five athymic nude mice age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation for surgery, the mice were anesthetized 
with ether. 

Each anesthetized mouse was opened to provide access to the stomach. An incision 
was made in the stomach wall using a number 11 scalpel taking care not to 
penetrate the mucosal layer. A pocket was formed large enough to receive five tumor 
masses of about 0. 1x0. 1x0.1 cm each. A tumor piece of approximately this size 
was selected and inserted into the pocket and the incision was closed using a 7-0 
suture . 

The five mice of this example have survived for about three (3) to four (4) months 
and otherwise appear healthy. Subsequent surgical opening of the stomach of these 
mice has verified that the tumors have taken. 

EXAMPLE III 

In this example, specimens of human tissue removed from a human colon and 
pathologically diagnosed as colon carcinoma were prepared to size by the teasing 
procedure described earlier. 

Five athymic nude mice, age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation for surgery, the mice were anesthetized 
with ether. Each anesthetized mouse was opened to provide access to the colon. A. 
pocket or cavity was surgically formed in the seromuscular layer with care 
exercised not to enter the lumen. Five to ten tumor masses of approximately 0.1 x 
0.1 x 0.1 cm each were inserted into the pocket which was then closed with a 
suture . 

Four of the five mice which underwent this implant surgery have survived for three 
to four months and appear to be in good health. Approximately one month following 
tissue implantation, the mice were surgically opened and the tumors were observed 
to have taken. 

EXAMPLE IV 

This example relates to the use of a vascularizing matrix to induce vascularization 
and take of orthotopically transplanted human tumor tissue. 

A surgical tissue specimen, removed from a human colon and pathologically diagnosed 
as colon carcinoma, was washed with colon-wash medium. Necrotic tissue was removed 
and the tumor was then cut into small pieces (about l-mm3) . Colon-wash medium, used 
to remove infectious intestinal material, was formulated by combining 500 ml of 
Minimum Essential Medium with Earle's salts (MEM Earle ! s) with 70 ml fetal bovine 
serum, 75.2 mg Penicillin G sodium salt, 125 mg Streptomycin, 10 ml Fungizone 
antibiotic (250 ug amphotericin B and 205 ug sodium deoxycholate/ml in deionized 
distilled water) , 5 mg Tetracycline, 50 mg Amikacin, 75 mg chloramphenicol and 50 
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mg Gentamycin. 

GelfoamR brand of absorbable, sterile gelatin sponge (obtained from The Upjohn Co., 
Kalamazoo, Mich.) was hydrated with MEM Earle's. The hydrated sponge was cut into 
approximately 0.3-0.5 x 0.3-0.5 x 0.3-0.5 cm pieces which were transplanted onto 
the cecum of nude mice by means of a simple surgical suture on top of the cecum 
serosa. After 20 days, the sponges became well vascularized. 

The transplanted vascularized sponges were cut in the center to make a pocket and 
about 10-15 of the previously prepared l-mm3 tumor pieces were implanted into each 
pocket which was closed by means of a surgical suture. The tumor grew locally and 
regional as well as liver metastases occurred. 

EXAMPLE V 

This example relates to the use of an internal skin flap to induce vascularization 
and take of orthotopically implanted human tumor tissue. 

The tumor tissue used is identical to tissue used in Example IV and was prepared 
for implantation according to the procedure described in Example IV. 

Skin flaps were constructed in the lower abdomen of nude mice by making incisions 
along three sides of a rectangular area (a U-shaped incision) . The flap was lifted 
up and the abdominal wall was opened along the linea alba. The cecum was 
exteriorized from the abdominal cavity and tumor pieces (about l-mm3) were placed 
between the cecum serosa and the skin flap. Surgical sutures were applied along the 
two opposing edges of the flap to fix the flap on the cecum. The cecum, together 
with the skin flap was put back into the abdominal cavity. Peritoneum and rectus 
muscles were closed with sutures followed by reattachment of the. skin flap with 
sutures. As a last step, surgical adhesive was applied to ensure good closure of 
the abdominal wall. The tumor grew at the implanted site and formed abdominal 
metastases . 

EXAMPLE VI 

This example relates to the use of a shish-kabob tissue configuration to effect 
orthotopic transplantation of human tumor tissue. 

A surgical tissue specimen, removed from a human colon and pathologically diagnosed 
as colon carcinoma, was well washed with colon-wash medium. Necrotic tissue was 
removed and the tumor was then cut into small l-mm3 pieces. Eight of the l-mm3 
pieces were assembled in a shish-kabob configuration by stringing the pieces 
together on a piece of surgical suture. 

The shish-kabob tissue configuration was transplanted in nude mice by placement of 
the configuration on the mouse colon approximately 0.5 to 1 cm away from (i.e., up- 
stream of) the animals cecum. The configuration is held in place by securing the 
terminal ends of the suture material to the organ of the animal, 

EXAMPLE VII 

As shown below, local growth, regional metastasis, and in some instances, distant 
organ metastasis has been achieved using the three novel methods of orthotopic 
transplantation described in the present invention. 

TABULAR OR GRAPHIC MATERIAL- SET FORTH AT THIS POINT IS NOT DIS PLAYABLE 
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EXAMPLE VIII 

This example relates to the use of surgical adhesive to glue a piece of tumor 
tissue onto the top of the urinary bladder of the nude mouse. 

A piece of tumor tissue specimen about 2-mm3 size was prepared for tumor 
transplantation. The nude mouse was operated on under surgical anesthesia with the 
full exposure of the urinary bladder. A small amount of surgical adhesive (2- 
cyanoacrylic acid ester) was applied on the top of the urinary bladder and the 
previously prepared tumor piece was then glued onto the top of the urinary bladder. 
The abdomen was closed with surgical sutures. 

Using the transplantation method described above, we transplanted the ras- 
transfected human bladder RT-10 carcinoma cell line xenograft. As a result, we 
achieved unexpected extensive growth and metastases, including invasion of the 
whole thickness of the urinary bladder wall, lymph node metastases, and multi-organ 
metastases in the liver, pancreas, spleen, ovary, kidney, ureter and lung. This 
transplantation result of RT-10 is in striking contrast to the result obtained when 
RT-10 was injected transurethral ly as disaggregated cells where only local invasion 
and no distant metastasis were observed. (Theodorescu et al . , Proc . Natl. Acad. 
Sci(1990), Vol 87, 9047-9051.) 

EXAMPLE IX 

In this example, a human tongue cancer specimen, which was prepared by being cut 
into l-mm3 pieces, was transplanted orthotopically to the floor of the mouth of a 
nude mouse. 

An incision was made along the midline on the upper neck of the mouse. After blunt 
dissection of. the muscles of the floor of the mouth, five pieces of prepared tumor 
tissue were implanted in between the muscles deep in the floor of the mouth. 
Surgical sutures were applied to close the dissected muscles and skin layer. 

Extremely invasive growth was observed which involved the whole jaw as well as deep 
in the nasopharynx. This is distinctly different from growth observed when tumor 
pieces were implanted subcutaneously in the neck area. The subcutaneously grown 
tumor was completely encapsulated and exhibited no invasion of the adjacent tissue. 

EXAMPLE X 

In this example, a human pancreatic tumor specimen was prepared by being cut into 
l-mm3 pieces, and tumor pieces were transplanted onto the nude mouse pancreas. 

A midline incision was made on the upper abdomen of the nude mouse muscle layers 
and the peritoneum were opened along the linea alba. Ten (10) pieces of previously 
prepared tumor pieces were assembled in a shish-kebab configuration by stringing 
the pieces together on a piece of surgical suture. The configuration was secured on 
the pancreas. The abdomen was then closed with one layer surgical suture. 

Two different kinds of human pancreatic cell line xenografts were transplanted as 
described above. Invasive growth was observed in both cases, including the invasion 
of the duodenum and spleen. 

Although the foregoing invention has been described in some detail by way of 
illustration and example for purposes of clarity of understanding, it will be 
obvious that certain changes and modifications may be practiced within the scope of 
the appended claims. 
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What is claimed is: 

1. A nude mouse model for human neoplastic disease, wherein said mouse is 
characterized by:having histologically intact human neoplastic tissue of at least 
1 mm3 in size transplanted onto an organ of said mouse which corresponds to the 
human organ from which said tissue is originally obtained; andhaving sufficient 
immuno -deficiency to allow said transplanted neoplastic tissue to grow and mimic 
the progression of the neoplastic disease in the human donor. 

2. A nude, mouse model according to claim 1 wherein said neoplastic tissue is 
selected from breast tissue, ovarian tissue or pleural tissue. 

3. A nude mouse model according to claim 2 wherein said neoplastic tissue is 
obtained from human breast tissue. 



4 . A nude mouse model according to claim 3 
tissue is implanted in the mammary fat pad 

5. A nude mouse model according to claim 2 
obtained from human ovarian tissue. 

6. A nude mouse model according to claim 5 
tissue is implanted in the ovarian capsule 



wherein said human neoplastic breast 
of the mouse. 

wherein said neoplastic tissue is 

wherein said human neoplastic ovarian 
of the mouse. 



7. A nude mouse model according to claim 5 wherein said human neoplastic ovarian 
tissue is transplanted by securing to the surface of the mouse ovary at least two 
pieces of neoplastic tissue in close proximity to each other. 

8. A nude mouse model according to claim 2 wherein said neoplastic tissue is 
obtained from human pleural tissue. 

9. A nude mouse model according to claim 8 wherein said neoplastic tissue is 
implanted in the parietal pleura of the mouse. 

10. A nude mouse model according to claim 9 wherein said neoplastic tissue is 
implanted in the visceral pleura of the mouse. 

11. A method of generating a nude mouse model for human neoplastic disease, said 
method comprising : transplanting histologically intact human neoplastic tissue of at 
least 1 mm3 in size onto an organ of a nude mouse which corresponds to the human 
organ from which said tissue is originally obtained; andallowing said transplanted 
tissue to grow and mimic progression of the neoplastic disease in the human donor. 

12. A method of generating a nude mouse according to claim 11 wherein said human 
neoplastic tissue is selected from breast tissue, ovarian tissue or pleural tissue. 

END OF DOCUMENT 
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RELATED APPLICATIONS 

This application is a continuation of U.S. Ser. No. 08/169,735/ filed Dec. 17, 
1993, now U.S. Pat. No. 5,491,284, which is a continuation of U.S. Ser. No. 
07/719,814 filed Jun. 

24, 1991, now abandoned, which is a continuation-in-part of U.S. Ser. No. 253,990 
filed Oct. 5, 1988, now abandoned, the contents of which are hereby incorporated by 
reference in their entirety. 

TECHNICAL FIELD 

The present invention relates generally to a non-human mammalian model for human 
neoplastic disease. More particularly, the invention relates to a non-human 
mammalian model having neoplastic tissue, obtained from a human organ, transplanted 
to the corresponding organ of the model . 

BACKGROUND 

There has long been a need for a representative animal model for human neoplastic 
disease. Such a model could serve many purposes. For example, it could be used to 
study the progression of neoplastic disease in human subjects and assist in finding 
appropriate treatment. Such a model could also be used to test the efficacy of 
proposed anti-neoplastic agents. Additionally, an animal model could be employed in 
individualized chemosensitivity testing of a cancer patient's tumors. The existence 
of such a model would make drug screening, testing and evaluation much more 
efficient and much less costly. 

Some previous attempts at generating animal models for human neoplastic disease 
employed transplantable animal tumors. These were tumors that had developed in 
rodents and had been transplanted from animal to animal, usually in inbred 
populations. Other animal tumor models were generated by inducing tumors in the 
animals by means of various agents that were carcinogenic, at least in the animal 
system. Still other animal tumor models were rodents containing spontaneously- 
occurring tumors. These rodent models, however, frequently responded to 
chemotherapeutic agents very differently than human subjects receiving the same 
agent . 

Another animal tumor model that developed starting some twenty years ago utilized 
mice without a thymus gland. These animals were deficient in cellular immunity and 
had therefore lost their ability to reject foreign transplant tissue. The mice, for 
reasons not clearly understood, were essentially lacking in hair and came to be 
called ""nude mice 1 ' or ""athymic T-cell deficient nude mice." 

It was found that human tumors often grew when implanted subcutaneous ly under the 
skin of nude mice, however, the take rate or frequency with which human tumor 
tissue actually formed a tumor in the mouse varied depending on the individual 
donor and the tumor type. In these models, tumors that took exhibited 
histologically limited invasiveness and rarely metastasized, even if the original 
human tumor had been highly metastatic. Accordingly, the subcutaneous nude mouse 
human tumor model, although better than the previously described rodent model, 
still had substantial drawbacks, i.e. the subcutaneous transplants lacked the 
ability to metastasize, and also were often more sensitive than the tumor in the 
patient in the original organ. The differences may be due to the subcutaneous 
environment regarding pH, vascularity, accessibility to drugs, etc. 

Subsequent investigators found that invasion and metastases by human tumor cells in 
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nude mice appeared to require that the cells be implanted orthotopically , i.e. 
injected into organs involved in the original anatomical environment of the tumor. 
For example, Wang et al . (Exp. Cell Biology, 50, 330 (1982)) report the expression 
of malignant phenotype when human colonic tumor cells were implanted by injection 
within the colonic wall of nude mice. Moreover, Naito et al . (Cancer Research, 46, 
4109 (1986)) and Naito et al . (JNCI, 78,377 (1987)) report growth and metastasis of 
tumor cells isolated from a human renal cell carcinoma and implanted by injection 
into the kidneys of nude mice. More recently, Morikawa et al . (Cancer Research, 46, 
6863 ( 1988) report the growth of human colon carcinoma cells implanted by 
injection within the spleens of nude mice. 

While the human tumor model created by orthotopic implantation of human tumor cells 
in the nude mouse represents a significant advance over earlier models, the value 
of this model is clearly dependent on the extent to which the character of the 
original human tumor is maintained in the immuriodef icient host. Human tumor cells 
utilized in orthotopic implantation are derived from tumor tissue that is 
disassociated enzymatically . Enzymatic disassociation disrupts the architecture of 
the tumor tissue and thus the unique cellular organization. Cells behave very 
differently when they are organized in a tissue structure as opposed to being 
disassociated. 

Neoplasms are biologically heterogeneous, consisting of different subpopulations of 
cells having different biological behavior and different metastatic potential (see 
Naito et al., Cancer Research, 

46, 4109-4115 (1986); Naito et al., JNCI, 78,377 (1987); and Morikawa et al-. 
Cancer Research, 48, 6863 (1988)). Enzymatic disassociation of tumor tissue, the 
conventional method used to isolate tumor cells from fresh surgical specimens, 
disrupts the original tumor architecture and precludes obtaining a truly 
representative tumor cell population for implantation. Enzymatic disassociation 
also alters cellular behavior and drug response. 

For example, in routine isolation of tumor cells for implantation or sensitivity 
testing, tumor tissue from a surgical specimen is disassociated enzymatically to 
produce cells which are then implanted subcutaneously (s.c.) in nude mice. The 
purpose of the s.c. implant is to produce a larger amount of tumor tissue for 
studies of predictive sensitivity for therapeutic agents as well as for 
implantation. After sufficient s.c. tumor growth occurs, the tumor is excised and 
disassociated enzymatically. As mentioned previously, enzymatic disassociation of 
the tumor cells disrupts the tumor architecture and consequently cells that are 
selected for sensitivity testing or orthotopic implantation . by injection may not be 
representative or characteristic of the original patient tumor. 

Thus the art is presently lacking a truly adequate non-human mammalian model for 
human neoplastic disease. In particular, what is needed in the art is a model which 
has the ability to accurately mimic the progression of neoplastic disease as it 
occurs in a human subject.. Such models and methods of generating same are disclosed 
and claimed herein. 

SUMMARY AND OBJECTS OF THE INVENTION 

The present invention relates to an improved non-human mammalian model for human 
neoplastic disease. 

In a first aspect, the present invention provides a novel non-human mammalian model 
for human neoplastic disease wherein histologically intact human neoplastic tissue 
is transplanted onto the corresponding organ of the model, said model being 
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sufficiently immunodef icient to allow the transplanted tissue to grow and mimic the 
progression of neoplastic disease in the human donor. 

In another aspect, the present invention provides a novel non-human mammalian model 
for human neoplastic disease wherein neoplastic tissue from a human organ is 
implanted in a vascularized matrix created on the corresponding organ of the 
immunodef icient model. 

In a further aspect, the present invention provides a novel non-human mammalian 
model for human neoplastic disease wherein human neoplastic tissue is transplanted 
to the immunodef icient model by sandwiching the neoplastic tissue between an 
abdominal skin flap of the model and the corresponding organ of the model. 

In yet another aspect, the present invention provides a novel non-human mammalian 
model for human neoplastic disease wherein neoplastic tissue from a human organ is 
transplanted to the immunodef icient model by securing, to the surface of the 
corresponding organ of the model, at least two pieces of neoplastic tissue in close 
proximity to each other. 

In still another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
laboratory animal having sufficient immunodeficiency to allow implanted human 
neoplastic tissue to grow and mimic the progression of human neoplastic disease in 
the donor; by transplanting neoplastic tissue from a human organ into the 
corresponding organ of the immunodef icient animal. 

In yet another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
laboratory animal having sufficient immunodeficiency to allow implanted human 
neoplastic tissue to grow and mimic the progression of neoplastic disease in the 
human donor; securing a vascularizing matrix to a selected organ of the animal and 
allowing the matrix to vascularize; and implanting neoplastic tissue from a human 
organ in the vascularized matrix wherein the matrix is located in the corresponding 
organ of the model . 

In still another aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
non-human mammalian laboratory animal having sufficient immunodeficiency to allow 
implanted human neoplastic tissue to grow and mimic the progression of neoplastic 
disease in the human donor; and sandwiching neoplastic tissue from a human organ 
between an abdominal skin flap created in the model and the Corresponding organ of 
the model . 

In yet a further aspect, the invention provides a method of generating a non-human 
mammalian model for human neoplastic disease, the method comprising, providing a 
non-human mammalian laboratory animal having sufficient immunodeficiency to allow 
implanted human neoplastic tissue to grow and mimic the progression of neoplastic 
disease in the human donor; and securing at least two pieces of neoplastic tissue 
from a human organ to the surface of the corresponding organ of the model . 

DETAILED DESCRIPTION OF THE INVENTION 

Copending parent application, U.S. Ser. No. 253,990 filed Oct. 5, 1988, discloses 
animal models for human neoplastic disease wherein human neoplastic tissue is 
implanted into the corresponding organ of an immunodef icient animal that has 
sufficient immunodeficiency to allow the transplanted neoplastic tissue to grow and 
mimic the progression of neoplastic disease in the human donor. The method used to 
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generate the animal models disclosed in U.S. Ser. No. 253,990 is described in the 
following paragraphs and in Examples I, II and III. 

Animals that are suitable as immunodef icient hosts include athymic rodents, i.e. 
rats and mice having no T-cell immunity. Particularly preferred animals are athymic 
mice which are readily available and may be obtained commercially from Charles 
River Laboratories, Inc., Wilmington, Mass. (Catalog identification: Crl : nu/nu (CD- 
1)BR, homozygous 28-42 days old) . 

The placement of neoplastic tissue in the immunodef icient host animal according to 
copending parent application, U.S. Ser. No. 253,990, is carried out by means of 
orthotopic implantation. This refers to an implant or graft transferred to a 
position formerly occupied by tissue of the same kind. The terminology orthotopic 
implantation is used to refer to the grafting of histologically intact human 
neoplastic tumor tissue from a human organ into the corresponding organ of an 
immunodef icient animal. Human neoplastic tissue that is utilized comprises tissue 
from fresh surgical specimens which are pathologically diagnosed tumors occurring 
in, for example, human kidney, liver, stomach, pancreas, colon, breast, prostate, 
lung, testis and brain. Such tumors include carcinomas as well as sarcomas and 
implantation thereof encompasses all stages, grades and types of tumors. 

Prior to implantation, the human neoplastic tissue is maintained by placing it in a 
suitable nutrient medium, such as Eagle's Minimum Essential Medium containing ten 
percent fetal calf serum and a suitable antibiotic, such as gentamycin. The medium 
containing the tissue is then cooled to approximately 4 <<degrees>> C. Tissue can 
be maintained in this manner for approximately twenty- four to seventy-two hours. 

A selected tissue specimen is prepared for implantation by forming into a mass a 
suitable size for insertion into a suitably prepared cavity in the selected organ. 
The specimen size may vary from about 0. 1x0. 1x0. 1 cm to about 0.2 x 0.1 x 0.1 
cm. The technique used to form a specimen of suitable size comprises teasing the 
tissue to size by pulling into pieces of the desired size with forceps or the like. 

Microsurgical instruments typically used to carry out tissue implantation include a 
castrovijeo needle holder, jeweler's forceps (straight and curved), iris forceps, 
iris scissors and straight and curved tissue forceps, including one each with teeth 
and one each without teeth. 

Prior to implantation of neoplastic tissue, the selected immunodef icient animal is 
anesthetized with a suitable anesthetic. Implantation of all organ tissue, except 
lung tissue, is conveniently accomplished by conventional anesthesia using ethyl 
ether. When lung tissue is implanted, pentabarbitol is used as the anesthetic. 

Implantation of tissue from a hepatoma or tumor from a human liver is carried out 
utilizing the caudal lobe of the recipient animals liver as the implantation site. 
Several loose sutures are placed over the lobe and an incision is made 
longitudinally under the liver serosa to accommodate a tumor mass of approximately 
0.1 x 0.1 0.1 cm in size. After placement of the tumor mass in the incision, the 
sutures are pulled snugly over the tumor in. order to secure it in place. 

The process of implantation of tissue from a human pancreatic tumor is carried out 
by making an incision in the recipient animal's pancreas at the head of the organ 
near the duodenum. Care is exercised to select an avascular area. An incision is 
made in the selected area and a tumor mass of approximately 0.1x0.1x0.1 cm is 
implanted in a manner identical to that described in the preceding paragraph. 
Tissue from all stages and all grades of pancreatic carcinoma may be implanted in 
this manner. 
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The implantation of tissue from a human mammary carcinoma is carried out by 
surgically implanting the tumor in the mammary fat pad of a recipient female 
animal. The tumor mass is approximately O.lxO.lxO.lcmin size. After 
placement of the tumor in the pocket, the pocket is closed with a suture. All 
stages and grades of mammary carcinoma may be implanted in this manner. 

Implantation of tissue from a human prostatic carcinoma into the prostate of a 
recipient animal is carried out by surgically forming an opening in the prostate 
and then placing 5 tissue specimens of approximately 0,1 x 0.1 x 0,1 cm in size 
under the prostate capsule. After placement of the tissue specimen, the opening in 
the capsule is closed with appropriate sutures. 

Implantation of tissue from a human testicular carcinoma into the testis of a 
recipient animal is carried out by penetrating the testis along the longitudinal 
axis with a number-18 gauge needle and injecting a tumor mass of approximately 0.1 
x 0.1 x 0.1 cm in size through the needle. When the end of the tumor specimen is 
visible at the tip of the needle, the needle is gently withdrawn while visible 
tumor tissue is held in place with forceps. The hole made by the needle is then 
closed with a single suture. 

In preparation for implantation of neoplastic lung tissue into the lungs of the 
recipient animal, a tracheotomy is performed and plastic tubing is intubated. 
Thereafter, implantation may be effected by several procedures. In one implantation 
procedure, tracheotomy tubing is advanced to reach either lung lobe(s); a small ( 
0.1 x 0.1 x 0.1 cm) tumor mass is injected through the tubing; and the tubing is 
then removed and the tracheal wound is closed with a suture. 

In the other implantation procedure, precautionary tubing is inserted into the 
trachea; a small stab wound is made on the right chest to bring up a lobe of the 
right lung which plugs the thoracic cavity thereby prevent ing collapse of the lung; 
the lung lobe is gently clamped at the base and two ligatures are loosely placed on 
the lung; an incision is made on the lung, a tumor mass of approximately 0.1 x 0.1 
x 0.1 cm is imbedded therein; the ligatures are snugly tied; and the lung lobe is 
placed back into the thoracic cavity and the wound is closed. Tissue-from all 
stages and grades of small cell and non-small cell lung carcinomas may be implanted 
by either of the foregoing procedures. 

In order to implant neoplastic human brain tissue into the recipient animal's 
brain, a bur hole is made through the parietal cranial bone of the animal. A tumor 
mass of approximately 0.1x0.1x0.1 cm is selected and implanted in the brain. 
The hole in the cranial bone is then sealed by means of bone wax. 

The present invention is an extension and improvement of the invention disclosed in 
copending parent application U.S. Ser. No. 253,990 filed Oct. 5, 1988. In the 
present invention, a non-human mammalian model for human neoplastic disease is 
generated by improved methods of transplanting histologically intact neoplastic 
tissue from a human organ to the corresponding organ of an immunodef icient model 
that has sufficient immunodeficiency to allow the transplanted tissue to grow and 
mimic the progression of neoplastic disease in the human donor. The methods used to 
generate the animal models of the present invention are described in the following 
paragraphs and in Examples IV- VI I. 

Transplantation of neoplastic tissue from a human organ to the corresponding organ 
of an immunodef icient animal as taught in the present invention is referred to as 
orthotopic transplantation. In the present invention, the terminology orthotopic 
transplantation is used to refer to the grafting of histologically intact human 
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neoplastic tumor tissue from a human organ onto the corresponding organ of an 
immunodef icient animal. 

Human neoplastic tissue that can be utilized in the present invention as well as 
preparation of such tissue has been described earlier in connection with copending 
parent application U.S. Ser. No. 

253,990. 

One preferred method for transplanting human neoplastic tissue to an 
immunodef icient animal model according to the present invention utilizes a 
vascularizing matrix. The purpose of the matrix is to induce the development of 
blood vessels and thereby enhance the survival and growth of the transplanted 
neoplastic tissue. In this method, the matrix is transplanted on the appropriate 
organ by means of a surgical suture (s). When the matrix becomes well vascularized, 
which usually occurs in about twenty (20) days, the histologically intact specimen 
of human neoplastic tissue is implanted directly into the vascularized matrix. The 
term vascularizing matrix as used herein refers to liquid-permeable, water- 
insoluble material having the general physical characteristics of a sponge and 
being substantially absorbable in a living mammalian body. Specific examples of 
such materials are absorbable gelatin sponge and cellulose sponge. While absorbable 
gelatin sponge is the preferred vascularizing matrix, those skilled in the art will 
realize that a number of materials can be utilized as the vascularizing matrix. 

Another preferred method of transplanting human neoplastic tissue according to the 
present invention utilizes an internal skin flap over the transplanted surgical 
specimen. Use of the skin flap induces vascularization and take of the transplanted 
tissue. In this method, a U shaped incision is made in the abdomen of the 
immunodef icient animal model and the resulting skin flap is lifted up and the 
abdominal wall is opened along the linea alba. The cecum (or other organ) is 
accessed through the abdominal incision, and neoplastic tissue is placed between 
the cecum serosa (or other organ) and the skin flap. Surgical sutures are applied 
along the edge of the skin flap to fix the flap to the cecum (or other organ) . The 
cecum (or other organ) together with the skin flap is put back into the abdominal 
cavity and peritoneum and rectus muscles are closed with sutures. Finally, the skin 
layer is also closed with sutures and surgical adhesive is applied to ensure a good 
closure of the abdominal wall. 

Still another preferred method of transplanting human neoplastic tissue to an 
immunodef icient animal model according to the present invention utilizes multiple 
pieces of tissue arranged in a shish-kabob configuration. In this method, a thread- 
like material is passed through at least two pieces of human neoplastic tissue and 
the resulting tissue arrangement is positioned on the surface of the corresponding 
organ of the immunodef icient model. The shish-kabob configuration is attached to 
the animal organ by securing a pair of terminal ends of the thread-like material to 
the organ. The term thread-like material as used herein refers to absorbable 
surgical suture such as, for example, Chromic Gut surgical suture and Coated 
VicrylR surgical suture, both obtainable from Ethicon, Inc. located in Somerville, 
N.J. A particularly preferred variation of this method of transplantation comprises 
interspersing pieces of normal tissue between pieces of neoplastic tissue in the 
shish-kabob configuration. 

The animal models of the present invention are particularly useful in studying the 
progression of human neoplastic disease. These studies, in combination with other 
clinical testing modalities such as diagnostic, imaging, help in the selection of 
the most appropriate form of treatment. 



Copr. © West 2004 No Claim to Orig. Govt. Works 



US PAT 5569812 

US PAT 5569812, 1996 WL 1447125 (U.S. PTO Utility) 



Page 8 



For example, when an animal model of the present invention is subjected to tumor 
imaging, the clinician is allowed to identify both primary and secondary sites of 
tumor growth and to estimate the overall burden of the. tumor on the animal. Tumor 
imaging is conventionally carried out by injecting the animal model with a labeled 
anti-tumor antibody such as an antibody labeled with a radioactive isotope; 
allowing the antibody time to localize within the tumor; and then scanning the 
animal using a radiation detector. When a computer is used to compile an image of 
the radioactivity detected in the animal's body, the computer can color code the 
image according to the intensity of the radiation. Zones of high radioactivity in 
regions of the body not expected to accumulate the antibody or its metabolites 
indicate the possible presence of tumors. 

The animal models of the present invention can also be used to screen new anti- 
neoplastic agents to determine the ability of such agents to affect tumors at the 
primary site and also at distant metastatic sites or to prevent distant metastases 
from occurring. The models will be also useful for individualized chemosensitivity 
testing of a cancer patient's tumors. 

Additionally, the animal models of the present invention are useful in studying the 
effects of nutrition on the progression of human neoplastic disease. These studies 
can be particularly significant in view of the demonstrated impact of various 
deficiencies on healthy subjects. 

Examples I-III illustrate the invention which is set forth in copending application 
U.S. Ser. No. 253,990, filed Oct. 5, 1988 . Examples IV-X are provided in order to 
illustrate the present invention and are not to be construed as limiting the scope 
of the invention or as being inclusive of all embodiments of the invention. 

EXAMPLE I 

In this example, fresh surgical specimens of tissue from a tumor excised from a 
human kidney were transplanted into the kidneys of nude mice. The tissue specimens, 
which were pathologically diagnosed as renal cell carcinoma, were prepared to size 
by the teasing procedure described earlier. 

Five athymic nude mice age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation for surgery, the mice were anesthetized 
with ether. An incision was made in each animal to access the kidney under the 
capsule. A wedge shaped cavity was formed by excision of the renal cortex of each 
recipient kidney and a mass of tumor tissue of approximately 0.1 x 0.1 x 0.1 cm was 
placed under the renal capsule. A suture was then employed to secure the implant' in 
place. 

The. five mice of this example were still alive six months later. Approximately one 
month following implantation of the tissue, the mice were surgically opened and the 
implanted tumors were observed. In each case, the tumor was found to have taken, 
i.e. the implanted neoplastic tissue had invaded adjacent tissue. Histological 
analysis was performed on the tissue implants at this time. Such analysis comprised 
removing tissue samples from each animal and comparing the samples with a tissue 
sample from the tissue donor. 

Preparation of the tissue samples for histological analysis was carried out by (1) 
fixing the sample in formalin; (2) embedding the fixed sample in paraffin; (3) 
preparing 5 -micron sections of the fixed, embedded sample; (4) staining the 
sections with hematoxylin and eosin; and (5) microscopically observing the tissue 
structure in each section. 
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Histological analysis revealed that the tissue in the recipient animals preserved 
its architecture and tissue type and mimicked progression of the disease in the 
human donor. 

EXAMPLE II 

In this example, specimens of human tissue excised from the stomach and 
pathologically diagnosed as gastric carcinoma were prepared to size by the teasing 
procedure described earlier. 

Five athymic nude mice age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation for surgery, the mice were anesthetized 
with ether. 

Each anesthetized mouse was opened to provide access to the stomach. An incision 
was made in the stomach wall using a number 11 scalpel taking care not to 
penetrate the mucosal layer. A pocket was formed large enough to receive five tumor 
masses of about 0.1 x 0.1 x 0.1 cm each. A tumor piece of approximately this size 
was selected and inserted into the pocket and the incision was closed using a 7-0 
suture. 

The five mice of this example have survived for about three ( 3) to four (4) months 
and otherwise appear healthy. Subsequent surgical opening of the stomach of these 
mice has verified that the tumors have taken. 

EXAMPLE III 

In this example, specimens of human tissue removed from a human colon and 
pathologically diagnosed as colon carcinoma were prepared to size by the teasing 
procedure described earlier. 

Five athymic nude mice, age four (4) to six (6) weeks were selected as the animal 
recipients for the implants. In preparation for surgery, the mice were anesthetized 
with ether. Each anesthetized mouse was opened to provide access to the colon. A 
pocket or cavity was surgically formed in the seromuscular layer with care 
exercised not to enter the lumen. Five to ten tumor masses of approximately 0.1 x 
0.1 x 0.1 cm each were inserted into the pocket which was then closed with a 
suture. 

Four of the five mice which underwent this implant surgery have survived for three 
to four months and appear to be in good health. Approximately one month following 
tissue implantation, the mice were surgically' opened and the tumors were observed 
to have taken. 

EXAMPLE IV 

This example relates to the use of a vascularizing matrix to induce vascularization 
and take of orthotopically transplanted human tumor tissue. 

A surgical tissue specimen, removed from a human colon and pathologically diagnosed 
as colon carcinoma, was washed with colon-wash medium. Necrotic tissue was removed 
and the tumor was then cut into small pieces (about l-mm3) . Colon-wash medium, used 
to remove infectious intestinal material, was formulated by combining 500 ml of 
Minimum Essential Medium with Earle's salts (MEM Earle's) with 70 ml fetal bovine 
serum, 75.2 mg Penicillin G sodium salt, 125 mg Streptomycin, 10 ml Fungizone 
antibiotic (250 ug amphotericin B and 205 ug sodium deoxychol ate/ml in deionized 
distilled water) , 5 mg Tetracycline, 50 mg Amikacin, 75 mg chloramphenicol and 50 
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mg Gentamycin. 

GelfoamR brand of absorbable, sterile gelatin sponge (obtained from The Upjohn Co., 
Kalamazoo, Mich.) was hydrated with MEM Earle's. The hydrated sponge was cut into 
approximately 0.3-0.5 x 0.3-0.5 x 0.3-0.5 cm pieces which were transplanted onto 
the cecum of nude mice by means of a simple surgical suture on top of the cecum 
serosa. After 20 days, the sponges became well vascularized. 

The transplanted vascularized sponges were cut in the center to make a pocket and 
about 10-15 of the previously prepared l-mm3 tumor pieces were implanted into each 
pocket which was closed by means of a surgical suture. The tumor grew locally and 
regional as well as liver metastases occurred. 

EXAMPLE! V 

This example relates to the use of an internal skin flap to induce vascularization 
and take of orthotopically implanted human tumor tissue. 

The tumor tissue used is identical to tissue used in Example IV and was prepared 
for implantation according to the procedure described in Example IV. 

Skin flaps were constructed in the lower abdomen of nude mice by making incisions 
along three sides of a rectangular area (a U-shaped incision) . The flap was lifted 
up and the abdominal wall was opened along the linea alba. The cecum was 
exteriorized from the abdominal cavity and tumor pieces (about l-mm3) were placed 
between the cecum serosa and the skin flap. Surgical sutures were applied along the 
two opposing edges of the flap to fix the flap on the cecum. The cecum, together 
with the skin flap was put back into the abdominal cavity. Peritoneum and rectus 
muscles were closed with sutures followed by reattachment of the skin flap with 
sutures. As a last step, surgical adhesive was applied to ensure good closure of 
the abdominal wall. The tumor grew at the implanted site and formed abdominal 
metastases . 

EXAMPLE VI 

This example relates to the use of a shish-kabob tissue configuration to effect 
orthotopic transplantation of human tumor tissue. 

A surgical tissue specimen, removed from a human colon and pathologically diagnosed 
as colon carcinoma, was well washed with colon-wash medium. Necrotic tissue was 
removed and the tumor was then cut into small l-mm3 pieces. Eight of the l-mm3 
pieces were .assembled in a shish-kabob configuration by stringing the pieces 
together on a piece of surgical suture. 

The shish-kabob tissue configuration was transplanted in nude mice by placement of 
the configuration on the mouse colon approximately 0.5 to 1 cm away from (i.e., up- 
stream of) the animals cecum. The configuration is held in place by securing the 
terminal ends of the suture material to the organ of the animal . 

EXAMPLE VII 

As shown below, local growth, regional metastasis, and in some instances, distant 
organ metastasis has been achieved using the three novel methods of orthotopic 
transplantation described in the present invention. 

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE 
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EXAMPLE VIII 

This example relates to the use of surgical adhesive to glue a piece of tumor 
tissue onto the top of the urinary bladder of the nude mouse. 

A piece of tumor tissue specimen about 2-mm3 size was prepared for tumor 
transplantation. The nude mouse was operated on under surgical anesthesia with the 
full exposure of the urinary bladder. A small amount of surgical adhesive (2- 
cyanoacrylic acid ester) was applied on the top of the urinary bladder and the 
previously prepared tumor piece was then glued onto the top of the urinary bladder. 
The abdomen was closed with surgical sutures. 

Using the transplantation method described above, we transplanted the ras- 
transfected human bladder RT-10 carcinoma cell line xenograft. As a result, we 
achieved unexpected extensive growth and metastases, including invasion of the 
whole thickness of the urinary bladder wall, lymph node metastases, and multi-organ 
metastases in the liver, pancreas, spleen, ovary, kidney, ureter and lung. This 
transplantation result of RT-10 is in striking contrast to the result obtained when 
RT-10 was injected transurethrally as disaggregated cells where only local invasion 
and no distant metastasis were observed. (Theodorescu et al . , Proc. Natl. Acad. 
Sci(1990), Vol 87, 9047-9051.) 

EXAMPLE IX 

In this example, a human tongue cancer specimen, which was prepared by being cut 
into l-mm3 pieces, was transplanted orthotopically to the floor of the mouth of a 
nude mouse. 

An incision was made along the midline on the upper neck of the mouse. After blunt 
dissection of the muscles of the floor of the mouth, five pieces of prepared tumor 
tissue were implanted in between the muscles deep in the floor of the mouth. 
Surgical sutures were applied to close the dissected muscles and skin layer. 

Extremely invasive growth was observed which involved the whole jaw as well as deep 
in the nasopharynx. This is distinctly different from growth observed when tumor 
pieces were implanted subcutaneously in the neck area. The subcutaneous ly grown 
tumor was completely encapsulated and exhibited no invasion of the adjacent tissue. 

EXAMPLE X 

In this example, a human pancreatic tumor specimen was prepared by being cut into 
l-mm3 pieces, and tumor pieces were transplanted onto the nude mouse pancreas. 

A midline incision was made on the upper abdomen of the nude mouse muscle layers 
and the peritoneum were opened along the linea alba. Ten (10) pieces of previously 
prepared tumor pieces were assembled in a shish-kebab configuration by stringing 
the pieces together on a piece of surgical suture. The configuration was secured on 
the pancreas. The abdomen was then closed with one layer surgical suture. 

Two different kinds of human pancreatic cell line xenografts were transplanted as 
described above. Invasive growth was observed in both cases, including the invasion 
of the duodenum and spleen. 

Although the foregoing invention has been described in some detail by way of 
illustration and example for purposes of clarity of understanding, it will be 
obvious that certain changes and modifications may be practiced within the scope of 
the appended claims. 
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What is claimed is: 



1. A nude mouse model for human neoplastic disease, wherein said mouse is 
characterized by:having histologically intact human neoplastic tissue of at least 
1 mm3 in size transplanted onto an organ of said mouse which corresponds to the 
human organ from which said tissue is originally obtained; andhaving sufficient 
immuno -deficiency to allow said transplanted neoplastic tissue to grow and mimic 
the progression of the neoplastic disease in the human donor. 

2. A nude mouse model according to claim 1 wherein said neoplastic tissue is 
selected from breast tissue, ovarian tissue or pleural tissue. 

3. A nude mouse model according to claim 2 wherein said neoplastic tissue is 
obtained from human breast tissue. 

4. A nude mouse model according to claim 3 wherein said human neoplastic breast 
tissue is implanted in the mammary fat pad of the mouse. 

5. A nude mouse model according to claim 2 wherein said neoplastic tissue is 
obtained from human ovarian tissue. 

6. A nude mouse model according to claim 5 wherein said human neoplastic ovarian 
tissue is implanted in the ovarian capsule of the mouse. 

7. A nude mouse model according to claim 5 wherein said human neoplastic ovarian 
tissue is transplanted by securing to the surface of the mouse ovary at least two 
pieces of neoplastic tissue in close proximity to each other. 

8. A nude mouse model according to claim 2 wherein said neoplastic tissue is 
obtained from human pleural tissue. 

9. A nude mouse model according to claim 8 wherein said neoplastic tissue is 
implanted in the parietal pleura of the mouse. 

10. A nude mouse model according to claim 9 wherein said neoplastic tissue is 
implanted in the visceral pleura of the mouse. 

11. A method of generating a nude mouse model for human neoplastic disease, said 
method comprising : transplanting histologically intact human neoplastic tissue of at 
least 1 mm3 in size onto an organ of a nude mouse which corresponds to the human 
organ from which said tissue is originally obtained; andallowing said transplanted 
tissue to grow and mimic progression of the neoplastic disease in the human donor. 

12. A method of generating a nude mouse according to claim 11 wherein said human 
neoplastic tissue is selected from breast tissue, ovarian tissue or pleural tissue. 

END OF DOCUMENT 
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